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Abstract
Background: Obesity is currently a global health challenge driven by a mix of behavioural, environmental and
genetic factors. Up to date population-based disease burden estimates are needed to guide successful prevention
and control efforts in African countries. We investigated the prevalence and population attributable fractions of
overweight and obesity in Buea, the Southwest region of Cameroon.
Methods: Data are from a community-based cross-sectional study involving randomly selected adults conducted in
2016. Body mass index (BMI) was categorized according to the WHO classification. Multivariable logistic regressions
were used to investigate factors independently associated with obesity. Corresponding population attributable
fractions were estimated.
Results: Among the 1,139 participants, age-standardized prevalence (95% CI) of overweight and obesity were; 36.5
(33.7–39.3) and 11.1 (9.3–12.9) percent respectively. Mean BMI was 25.3 ± 4.3 kg/m2; women were heavier than men
(25.8 vs. 24.4 kg/m2; p <0.0001). Factors associated with obesity were; female gender [odds ratio 3.20 (95% CI: 1.93–5.59)],
age > 31 years [3.21 (1.86–5.28)] and being married [2.10 (1.60–3.51)]. At the population level; older age, being married,
low level of education, high monthly income and physical inactivity accounted respectively for 11.9%, 21.8%, 11.6%,
6.4% and 8.7% of overweight and obesity among the women, while older age and being married explained 9.2% and
28.3% of overweight and obesity in men.
Conclusion: The prevalence of overweight and obesity in this semi-urban Cameroonian population is high, affecting
over a third of individuals. Community-based interventions to control weight would need to take into account gender
specificities and socio-economic status.
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Background
Overweight (body mass index [BMI] > 25 kg/m2) and
obesity (BMI > 30 kg/m2) are conditions of excessive fat
accumulation that may impair health. According to the
World Health Organization (WHO) 2014 estimates,
about 2 billion of the world’s adult population are
overweight with over 600 million being obese [1]. Over-
weight and obesity are recognized public health prob-
lems especially in industrialized countries [2–4] with
prevalence up to almost 40% [5]. The prevalence is now
rapidly increasing in low-income settings and Africa in
particular, due to rapid urbanization and the adoption
of western lifestyles [6, 7]. Current global trends from
pooled analysis of population based studies around the
world suggest an almost three-fold increase in age-
standardized prevalence of obesity (from 3.2–10.8% and
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6.4–14.9% for men and women respectively) over the
last four decades [8].
In sub-Saharan Africa, South Africa seems to carry a
significant burden of obesity [9] with adult population
prevalence of over 30%, largely due to its comparatively
higher level of urbanization. In Nigeria, Okpechi et al.
using the WHO STEPwise approach in a population-
based cross-sectional study in Abia State found preva-
lence of overweight or obesity of 33.7% [10]. Similarly, a
population survey among 1,521 Nigerian adults found
overweight and obesity rates of 32.2% and 19.6% for
men and 29.8% and 36% for women respectively [11].
Data from Ghana among financial institution workers
showed over half of participants were either overweight
(37.8%) or obese (17.8%), with physical inactivity, being
married, female gender and increasing age being inde-
pendently associated with increased body mass [12]. In
Cameroon, Fezeu et al. showed an almost doubling of
the age-standardized prevalence of overweight and obes-
ity in rural settings between 1994 and 2003 [13]. More
recently, Fouda and colleagues found a prevalence of
obesity of 23.4% among workers in Douala [14]. While
studies in Cameroon have explored obesity, the majority
are from specific sub-populations [14–17] and a few
from the general population conducted over a decade
ago [13, 18]. The most recent population level estimates
for adult overweight and obesity in Cameroon are from
a study conducted in 2010 in an urban setting [19].
In SSA, nutrition transition, rapid urbanization and in-
creasing sedentary behaviours have been earmarked as
drivers for the obesity epidemic [20, 21]. Cameroon, a
lower middle income country like other SSA countries is
experiencing similar trends in urbanization (urban
growth rate of 3.5%) [22] and westernization of diets.
Data from a 2007 nationally representative household
consumption and expenditures survey (ECAM3) among
women and children in Cameroon suggested consump-
tion of sugar of up to 68.7% (for household) and 78.3%
(individually) during the week prior to survey [23]. In
addition, data from Food and Agricultural Organization
(FAO) suggest that per capita dietary intake increased
from 2,001 kilocalories per day (Kcal/Day) in 1962 to
2,269 (Kcal/Day) in 2007, during which an almost
double fat consumption was noticed (26–43 g per day).
In 2011, dietary intake had further increased to 2586
(Kcal/Day) with sugar and oil intakes of 104 and 132
(Kcal/Day) respectively [24]. Socioeconomic status and
physical inactivity are other important risk factors of the
obesity epidemic and poor metabolic health previously
described in Cameroon [13, 18, 25]. These observations
highlight that obesity is rapidly taking a significant pos-
ition as a cause of disease burden in Cameroon and may
worsen if nothing is done. The population attributable
risk estimates for these and other potential drivers in
Cameroon have not been investigated. Population attrib-
utable fraction (PAF) or population attributable risk per-
cent refers to the proportion of cases (disease or
outcome) that would not occur in a population if the
factor (risk factor or exposure) were eliminated [26]. Its
calculation requires the prevalence of exposure to a
given risk factor in the population, and the relative risk
(RR) of the outcome associated with that exposure. BMI
is the most widely used parameter to define overweight
and obesity, especially for clinical practice and for epi-
demiological studies. In this study, we assessed the
current adult prevalence of BMI-defined overweight and
obesity in Buea, Cameroon and the population attribut-
able impact of its determinants.
Methods
Study design and population
During April 2016, we conducted a community based
cross-sectional study in Buea, a semi-urban town and
Capital of the Southwest region of Cameroon. The study
population consisted of adults (age ≥ 18 years) residing
in Buea. The Buea Health District (BHD) has seven
health areas and an overall population of about 200,000
inhabitants [27]. The estimated sample size was gener-
ated using an online sample size calculator [28] and the
following criteria: confidence level of 95%, precision of
3%. This gave an estimated sample size of 1,061 subjects.
Via a multi-stage sampling technique, eligible partici-
pants were recruited. Systematic random sampling was
used to identify households (every fourth house was
selected) in each health area to be included in the sur-
vey. Thereafter, for each selected household, a simple
random sampling via balloting of eligible members was
used to select one participant from each house. Data
collectors alternated between daytime and evening visits
to homes during recruitment to optimize inclusion of
individuals who were likely to be at work place during
the day.
Assessment of demographic and health parameters
Data were collected by trained final year medical
students to minimise error. This included data on socio-
economic and demographic characteristics (age, sex,
marital status, level of education, monthly income), and
lifestyle and personal health (alcohol use, smoking
history, family history of cardiovascular disease, con-
sumption of healthy food (rich in vegetables and fruits,
low in salt and saturated fats). Participants who had
difficulties with respect to details of food content were
further clarified by the data collectors. Physical measure-
ments were done using standard methods. Weight was
measured using Seca® scales while height was measured
using adult Leicester® stadiometers with participants in
light clothing and barefoot. With the stadiometers
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against the wall, participants stood upright without
shoes and their heels and occiput on the stadiometer.
Measurement was to one decimal place (for weight in
kg) and to the nearest 0.5 cm (for height). Body mass
index of participants was calculated via the following
formula: weight (kg) / height (m)2. Participants’ BMI was
further categorised according to the WHO International
Classification of adult normal, overweight and obesity:
18.5 ≤ BMI (kg/m2) ≤ 24.99 as normal weight, 25.0 ≤ BMI
(kg/m2) ≤ 29.99 as pre-obese, 30.0 ≤ BMI (kg/m2) ≤ 34.99
as Obese class I, 35.0 ≤ BMI (kg/m2) ≤ 39.99 as Obese
class II and BMI ≥ 40.0 kg/m2 as obese class III. Overall,
participants with BMI ≥ 25.0 kg/m2 and BMI ≥ 30.0 kg/m2
were considered overweight and obese respectively [29].
Ethical issues
This study was approved by the Ethical Committee of
the Southwest Regional Delegation of the Ministry of
Public Health (MOH) of Cameroon. The components
and purpose of the study were explained to participants
and only those who freely provided consent were
included. Confidentiality was maintained and the study
adhered to the Helsinki declarations.
Data analysis
We used IBM-Statistical Package for Social Sciences
statistical software v.23 for Windows (SPSS Inc.,
Chicago, IL) and STATA software version 12 SE for
analysis of the data. Via direct standardization, we used
the Cameroon National population in 2016 [30] as
standard population to calculate the age-standardized
prevalence of overweight and obesity. Overall, categor-
ical variables were summarised with counts and percent-
ages while continuous variables were summarized using
means and standard deviations. The chi square test and
independent samples t-test were used for group compar-
isons where appropriate. To determine factors associated
with overweight and obesity, we used binary logistic re-
gressions. In the first step, bivariate analysis was done
using the following predictor variables; age (dichoto-
mized as <32 years and ≥ 32 years, to explore the effect
of obesity on either side of the mean population age),
gender (male vs. female), monthly income (<50,000
FCFA ~USD100, 50,000–100,000FCFA ~USD 100–200,
and >100,000FCFA ~USD 200), level of education [low-
moderate (up to secondary/high school) vs. high
(diploma/university)], marriage (yes or no), smoking
(never, former or current smoker), alcohol consumption
(yes or no) and physical activity status (≥3 times per
week vs. <2 times per week). All variables with 25%
significance (i.e. p ≤ 0.25) were included in the multivari-
able model to determine independent associations. We
have presented adjusted odds ratios (aOR) and 95%
confidence intervals of significant associations in the
multivariable analysis. Statistical significance was set at p
< 0.05.
Population attributable fraction calculation
To obtain the RR of each of the significant independent
factors identified, the above model was similarly con-
structed as a Poisson regression with robust variance
estimator. These adjusted RRs were used in the estima-
tion of the PAF. This was done because the odds ratio
obtained from a logistic regression of a relatively com-
mon disease or outcome potentially overestimates the
RR [31]. Further to this, we used a formula (eq. 1) which
provides valid estimates of PAF in the presence of con-
founding [26, 32]. We estimated the uncertainty (95%
confidence intervals) around our PAF estimates based
on the Bonferroni inequality with formula (eq. 2) [33].
PAF ¼ P RR−1=RRð Þ ð1Þ
where P = prevalence of outcome exposed to given risk
factor (exposure) and RR = adjusted relative risk.
PL RRL−1=RRLð Þ; PU RRU−1=RRUð Þ½  ð2Þ
where PL is the lower limit of the 97.5% CI of P, RRL is
the lower limit of the 97.5% CI of RR, PU and RRU the
respective upper limits.
Results
General characteristics of the study population
Socio-demographic characteristics of the study popula-
tion are presented in Table 1. Overall, 1,139 of the
1,250 adults invited were analysed in this study
(response rate = 91.1%). Overall, the mean age was
32 years with the majority (68%) being young adults
(aged 18–34 years). Women accounted for 61% of the
study population. A quarter of the participants were
married and 46% had less than secondary or high
school. Over a tenth of the population were
unemployed, affecting mostly women (11.6% vs. 12.3%;
p < 0.0001). With respect to monthly income, over
two-thirds (64%) of the population had a monthly
income less than XAF 50,000 (~ USD 100), women
being disadvantaged (66.1% vs. 60.7%; p < 0.0001).
Prevalence and age-trend in overweight and obesity
The overall age-standardized prevalence of overweight
and obesity was 36.5% (33.7–39.3) and 11.1% (9.3–12.9)
while mean BMI was 25.3 ± 4.3 kg/m2. Women were
heavier than the men with overweight and obesity rates
of 37.4% and 13.2% vs. 30.6% and 5.1%; mean BMI of
25.8 kg/m2 vs. 24.4 kg/m2; both p < 0.0001. Overweight
and obesity were more frequent with increasing monthly
income (p < 0.0001). Similarly, there was higher preva-
lence in those with a family history of CVD (47.7% vs.
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43.2%; p = 0.005). An increasing trend in prevalence of
overweight and obesity existed across age groups with
highest prevalence for men at age 45–54 years (53.6%)
and women at age 55–64 years (65.7%), and declines
thereafter (p-trend < 0.0001), see Table 2 and Fig. 1.
Factors associated with overweight and obesity
In the overall population, factors associated with over-
weight and obesity in multivariable analysis were; female
gender, age >31 years, low level of education, being mar-
ried and high monthly income (Table 3). In gender
stratified analysis for women; low education [aOR: 1.91
(1.34–2.71), p <0.0001], age > 31 years [1.85 (1.23–2.55),
p = 0.001], being married [2.30 (1.61–3.41), p <0.0001],
high monthly income [2.25 (1.19–4.24), 0.012], physical
inactivity [1.62 (1.20–2.21)), p = 0.005] were independ-
ently associated with overweight and obesity while older
age [2.43 (1.50–3.73), p <0.0001] and being married
[1.85 (1.13–2.89), p = 0.011] were associated with obesity
alone. In men; older age [1.83 (1.11–3.02), p = 0.018] and
being married [3.42 (1.90–6.13), p < 0.0001] for over-
weight and obesity, and being married [3.07 (1.20–8.71),
Table 1 Socio demographic characteristics of study population according to gender
Characteristics Male
(n = 437, 38.3%)
Female




Age, mean ± SD 31.4 ± 12.8 31.6 ± 12.1 31.5 ± 12.4 0.747
BMI, mean ± SD, kg/m2 24.4 ± 3.4 25.8 ± 4.7 25.3 ± 4.3 <0.0001
Age category n = 437 n = 702 N = 1,139 0.032
18–24 years 188 (43.0) 261 (37.1) 449 (39.4)
25–34 years 109 (24.9) 216 (30.7) 325 (28.5)
35–44 years 63 (14.4) 106 (15.1) 169 (14.8)
45–54 years 56 (12.8) 79 (11.2) 135 (11.8)
55–64 years 11 (2.5) 35 (5.0) 46 (4.0)
≥ 65 years 10 (2.3) 5 (1.0) 15 (1.4)
Marital Status n = 437 n = 702 N = 1,139 <0.0001
Single 338 (77.3) 427 (60.8) 765 (67.2)
Divorced 11 (2.5) 29 (4.1) 40 (3.5)
Widowed 11 (2.5) 33 (4.7) 44 (3.9)
Married 77 (17.6) 213 (30.3) 290 (25.4)
Level of education n = 435 n = 699 N = 1,134 0.002
Up to secondary 89 (20.5) 209 (29.9) 298 (26.3)
High school 98 (22.5) 135 (19.3) 233 (20.5)
Diploma 41 (9.4) 85 (12.2) 126 (11.1)
Undergrad University 171 (39.3) 225 (32.2) 396 (34.9)
Postgrad University 36 (8.3) 45 (6.4) 83 (7.2)
Employment status n = 429 n = 700 n = 1,129 <0.0001
Unemployed 50 (11.6) 84 (12.0) 134 (11.9)
Retired 18 (4.2) 10 (1.4) 28 (2.5)
Housewife 00 (0.0) 70 (10.0) 71 (6.3)
Student 225 (52.3) 328 (46.8) 552 (48.9)
Self employed 93 (21.6) 151 (21.5) 244 (21.6)
Employed 43 (10.0) 57 (8.1) 100 (8.9)
Monthly income n = 422 n = 670 N = 1,092 <0.0001
< 50,000FCFA (~100USD) 256 (60.7) 443 (66.1) 699 (64.0)
50–100,000FCFA (~100-200USD) 92 (21.8) 170 (25.4) 262 (24.0)
> 100,000FCFA (>200USD) 74 (17.5) 57 (8.5) 131(12.0)
BMI body mass index, SD standard deviation, FCFA central African franc, USD United States Dollar, Apart from age and BMI (means compared using independent
samples t-test), the rest of the characteristics are frequencies (percentage) compared using chi squared test
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Table 2 Overall prevalence of overweight and obesity and according to demographic and clinical characteristics
Characteristics Normal n = 628 Overweight n = 396 Obese n = 115 Total N = 1,139 p-value
Overall crude prevalence (95% CI) 55.1 (52.3–57.9) 34.8 (32.0–37.6) 10.1 (8.3–11.9)
Age-adjusted prevalence (95% CI) 52.4 (49.5–55.3) 36.5 (33.7–39.3) 11.1 (9.3–12.9)
BMI, mean ± SD, kg/m2 22.6 ± 1.6 27.0 ± 1.3 34.0 ± 6.4 25.3 ± 4.3 <0.0001
Gender n = 628 n = 396 n = 115 N = 1,139 <0.0001
Male 280 (64.4) 133 (30.6) 22 (5.1) 435 (38.2)
Female 348 (49.4) 263 (37.4) 93 (13.2) 704 (61.8)
Educational level 624 (55.1) 394 (34.8) 114 (10.1) N = 1,132 <0.0001
Up to secondary 124 (41.6) 125 (41.9) 49 (16.4) 298 (26.3)
High school 119 (51.1) 97 (41.6) 17 (7.3) 233 (20.6)
Diploma 56 (44.4) 47 (37.3) 23 (18.3) 126 (11.1)
Undergraduate 280 (71.1) 97 (24.6) 17 (4.3) 394 (34.8)
Post graduate 45 (55.6) 28 (34.6) 8 (9.9) 81 (7.2)
Employment status 621 (55.0) 395 (35.0) 113 (10.0) N = 1,129 <0.0001
Unemployed 71 (53.0) 48 (35.8) 15 (11.2) 134 (11.9)
Retired 15 (53.6) 8 (28.6) 5 (17.9) 28 (2.5)
Housewife 22 (31.0) 38 (53.5) 11 (15.5) 71 (6.3)
Student 371 (67.2) 155 (28.1) 26 (4.7) 552 (48.9)
Self employed 102 (41.8) 107 (43.9) 35 (14.3) 244 (21.6)
Employed 40 (39.6) 39 (39.4) 21 (21.2) 100 (8.9)
Monthly income 605 (55.5) 375 (34.4) 110 (10.1) N = 1,090 <0.0001
< 50,000FCFA 418 (60.0) 222 (31.0) 57 (8.2) 697 (63.9)
50-100,000FCFA 133 (50.8) 93 (35.5) 36 (13.7) 262 (24.0)
> 100,000FCFA 54 (41.2) 60 (45.8) 17 (13.0) 131 (12.0)
Perception of weight 620 (55.6) 383 (34.3) 112 (10.0) N = 1,115 <0.0001
Underweight 32 (72.7) 10 (2.7) 2 (4.5) 44 (3.9)
Normal 562 (58.7) 327 (34.1) 69 (7.2) 958 (85.9)
Overweight 25 (23.4) 45 (42.1) 37 (34.6) 107 (9.6)
Obese 0 (0.0) 1 (20.0) 4 (80.0) 5 (0.4)
Physical activity frequency 585 (55.5) 361 (34.2) 109 (10.3) N = 1,055 0.138
0-2times/week 274 (52.5) 188 (36.0) 60 (11.5) 522 (49.5)
≥ 3times/week 311 (58.3) 173 (32.5) 49 (9.2) 533 (50.5)
Healthy food 615 (54.9) 390 (34.8) 115 (10.3) N = 1,120 0.183
Not every day 518 (54.2) 338 (35.4) 100 (10.5) 956 (85.3)
Every day 97 (59.1) 52 (31.7) 15 (9.1) 164 (14.7)
Family history of CVD 627 (55.3) 391 (34.5) 115 (10.2) N = 1,133 0.005
Yes 193 (52.3) 123 (33.3) 53 (14.4) 369 (32.6)
No 434 (56.8) 268 (35.1) 62 (8.1) 764 (67.4)
Self-reported hypertension 626 (55.3) 391 (34.5) 115 (10.2) N = 1,132 <0.0001
Yes 11 (1.8) 12 (3.1) 10 (8.7) 33 (2.9)
No 615 (98.2) 379 (96.9) 105 (91.3) 1,099 (97.1)
Self-reported diabetes 626 (55.3) 391 (34.5) 115 (10.2) N = 1,132 0.015
Yes 4 (0.6) 3 (0.8) 4 (3.5) 11 (1.0)
No 622 (99.4) 388 (99.2) 111 (96.5) 1,121 (99.0)
SD standard deviation, CI confidence interval, CVD cardiovascular disease, group comparisons were done using chi squared test (for proportions) and independent
samples t-test (for means)
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p = 0.032] for obesity alone, were the independent asso-
ciations in multivariable analysis (Tables 4 and 5).
Population attributable fraction estimates
Our estimates for PAF showed that overweight and
obesity among women in the population could be attrib-
uted to marriage (21.8%), low level of education (11.8%),
physical inactivity (8.7%) and high monthly income
(6.4%), while 7.8%, 6% and 10.8% of the obesity among
women could be attributed to marriage, having a family
history of CVD and older age respectively. In men,
28.3% of overweight and obesity could be attributed to
marriage, which accounted for about 7% of obesity alone
(Table 6).
Discussion
Determinants for overweight and obesity have previously
been explored in the Cameroonian population; however,
how much overweight and obesity in the general popula-
tion can be attributed to these determinants has not
been studied in Cameroon. In this population-based
study, we found that over a third of participants were
overweight or obese. The overweight and obesity burden
in this population was partly attributable to low levels of
education, older age, high monthly income, physical
inactivity and being married.
These findings suggest an increasing trend in over-
weight and obesity in Cameroon, as previous reports in
Cameroon showed just over a quarter of the population
was overweight [34, 35]. Our findings are similar to
reports of a recent systematic review from Nigeria which
found rates of 20–35% and 8.1–22% for overweight and
obesity respectively [36]. Higher rates of obesity have
been reported in South Africa, with rates twice as high
as our findings [9]. As expected, women were found to
be significantly heavier than men, which confirm previ-
ous local reports [18, 30, 32] and findings elsewhere [10,
31, 33]. With respect to age, we noticed an overall in-
creasing trend in prevalence of overweight and obesity
that peaked at age group 45–54 years and 55–64 years
for men and women respectively. Similar trends were
also observed elsewhere in Cameroon [35, 37], and in
Uganda [38]. Most of these studies were from urban set-
tings, with a few involving rural participants, while our
study was composed mainly of semi-urban dwellers,
who tend to have a higher prevalence of obesity. Fur-
thermore, an overall tendency to overweight was
observed in our study population (mean BMI of 25.3 kg/
m2). This was marginally higher than previously
reported in Cameroon [34, 35]. While the variance may
not be striking, it should be noted that the majority of
our study population was made up of young adults,
almost a decade younger than previous reports in
Cameroon [34]. This suggests an expansion (including
younger people) in the burden of overweight and obesity
and consequently an increased risk of NCDs in the
younger population. This could translate into a high
disease burden in the future, if nothing is done to curtail
the rise in overweight and obesity rates.
We found that older age, being married, a low level of
education, high monthly income and physical inactivity
were potential determinants of overweight and obesity
among the women, while being married was the main
determinant in men. Physical inactivity explained about
a tenth of the overweight and obesity among women in
this population. This could be due to the adoption of
Fig. 1 Trend in prevalence of overweight and obesity by sex and age group
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western lifestyles and sedentary behaviours seen to ac-
company the epidemiologic transition most SSA coun-
tries are currently facing. Previous subnational studies in
Cameroon [13, 18] have shown an association between
physical inactivity and overall obesity prevalence, though
less clearly in women, which contrasts our findings. A
recent study from South Africa found that lack of exer-
cise accounted for 15% of the obesity [9]. Larger nation-
ally representative studies in Cameroon exploring sex
specificities in relation to physical activity levels, obesity
and overall metabolic health have a potential to better
inform understanding.
With respect to education, low levels of education
accounted for 12% of the overweight and obesity among
women. Studies from other African countries have found
similar associations between low level of education and
obesity [9, 39]. This could in part be explained by the
fact that more literate individuals are likely to be more
informed and potentially tend to adopt healthier life-
styles [40]. Interestingly, we found in our study that
though women with low education were more affected,
a high monthly income explained more of the over-
weight and obesity. This is in line with prior studies in
Cameroon [13] and Tanzania [41] which found a positive
relationship between adiposity and socio-economic sta-
tus. Our findings are analogous to those of Roskam et al.
who found that individuals with low levels of education
were more likely to have increased waist lines in Europe
[42]. Thus, our results suggest a particular situation with
patterning of overweight and obesity as regards educational
Table 3 Factors associated with overweight and obesity in the overall study population
Characteristics Overweight and obesity (N = 511) Obesity alone (N = 115)
Bivariate analysis Multivariable analysis
(R2 = 0.12)
Bivariate analysis Multivariable analysis
(R2 = 0.10)
O.R. (95% CI) p-value aO.R. (95% CI) p-value O.R. (95% CI) p-value aO.R. (95% CI) p-value
Sex
Male Ref Ref Ref Ref
Female 1.85 (1.44–2.36) <0.0001 2.01 (1.58–2.76) <0.0001 2.87 (1.78–4.65) <0.0001 3.20 (1.93–5.59) <0.0001
Age categories
≤ 31 years Ref Ref Ref Ref
> 31 years 2.34 (1.84–2.99) <0.0001 1.97 (1.41–2.48) 0.001 3.81 (2.45–5.93) <0.0001 3.21 (1.86–5.28) <0.0001
Level of education
High (diploma + university) Ref Ref Ref Ref
Low-moderate (secondary + high
school)
2.10 (1.62–2.60) <0.0001 1.52 (1.14–2.03) 0.005 1.64 (1.11–2.43) 0.013 0.91 (0.58–1.49) 0.571
Married
No Ref Ref Ref
Yes 3.65 (2.75–4.85) <0.0001 3.11 (2.21–4.01) <0.0001 2.97 (2.00–4.40) <0.0001 2.10 (1.60–3.51) <0.0001
Monthly income
< 50,000 F (< USD100) Ref Ref Ref Ref
50–100,000 F (USD100–200) 1.45 (1.09–1.93) 0.010 1.32 (1.01–1.69) 0.331 1.68 (1.10–2.89) 0.042 1.38 (0.87–2.17) 0.235
> 100,000 F (> USD 200) 2.14 (1.46–3.12) <0.0001 2.11 (1.46–3.61) <0.0001 1.79 (1.15–2.81) 0.010 1.45 (0.76–2.77) 0.262
Frequency of physical activity (min. of 30mins)
≥ 3 times/ week Ref Ref Ref Ref
0–2 times/ week 1.27 (0.99–1.62) 0.056 1.27 (0.94–1.61) 0.120 1.31 (0.91–1.90) 0.228 1.21 (0.74–1.89) 0.367
Alcohol Use
No Ref Ref
Yes 1.17 (0.98–1.92) 0.602 - 0.83 (0.46–1.48) 0.520 -
Smoking status
No Ref Ref
Former 0.65 (0.29–1.12) 0.823 - 0.42 (0.16–3.01) 0.501 -
Current 0.87 (0.31–2.01) 0.694 - 0.68 (0.23–2.35) 0.328 -
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levels of Cameroonians, with individuals having low levels
of education being disadvantaged. Larger nationwide stud-
ies are however welcome to explore from a broader per-
spective, the relationship of obesity and education in the
Cameroonian population.
Studies elsewhere have suggested that increasing
socio-economic development is associated with in-
creased affordability of cheap energy-dense foods with
the major consequence of these being among those in
the lower socio-economic groups [43]. Cameroon has
steadily experienced increasing per capita dietary in-
take from 2,001 Kcal/Day in 1962–2,269 Kcal/Day in
2007 and 2,586 Kcal/Day in 2011. Similarly, per capita
consumption of sugar and starchy foods was 104 and
419Kcal/day respectively in 2011 [24]. This recent
surge and increasing trend in dietary energy intake
with relatively low activity levels paralleling increase
in other related risk factors like high blood pressure
[44], support the unhealthy influence (adoption of
‘western’ diets and physical activity patterns) of
urbanization in Cameroon and other low income
countries. However, contrary to western countries
where women in the higher socio-economic groups
have the tendency to maintain small sizes [45],
women with highest monthly income in our study
had over twice the odds of being overweight or obese
compared to those with low incomes.
While there is evidence about the potential health
benefits associated with marriage [46], our findings
suggest that marriage is also associated with over-
weight and obesity. Being married explained about a
quarter of overweight and obesity and 15% of obesity
alone, in both men and women. This was comparable
to findings from South Africa, where being married
was a significant determinant for obesity, especially
among males [9], and to findings from a study among
Greek adults [47]. Whilst there have been suggestions
explaining this association in western countries [47],
Table 4 Factors associated with overweight and obesity in adult men and women in Buea, Southwest region, Cameroon s2016
Characteristics Women (n = 700) Men (n = 431)
Bivariate analysis Multivariable analysis
(R2 = 0.16)
Bivariate analysis Multivariable analysis
(R2 = 0.12)
O.R. (95% CI) p-value aO.R. (95% CI) p-value O.R. (95% CI) p-value aO.R. (95% CI) p-value
Age categories
≤ 31 years Ref Ref Ref Ref
> 31 years 2.46 (1.82–3.34) <0.0001 1.85 (1.23–2.55) 0.001 2.29 (1.54–3.43) <0.0001 1.83 (1.11–3.02) 0.018
Level of education
High (diploma + university) Ref Ref Ref Ref
Low-moderate (secondary + high
school)
2.44 (1.80–3.30) <0.0001 1.91 (1.34–2.71) <0.0001 1.44 (0.97–2.15) 0.071 1.11 (0.66–1.76) 0.764
Married
No Ref Ref Ref Ref
Yes 3.24 (2.30–4.58) <0.0001 2.30 (1.61–3.41) <0.0001 3.88 (2.32–6.49) <0.0001 3.42 (1.90–6.13) <0.0001
Monthly income
< 50,000 F (< USD100) Ref Ref Ref Ref
50–100,000 F (USD100–200) 1.68 (1.17–2.40) 0.005 1.51 (1.01–2.19) 0.034 1.10 (0.65–1.82) 0.736 1.01 (0.59–1.69) 0.991
> 100,000 F (> USD 200) 2.23 (1.25–3.96) 0.006 2.25 (1.19–4.24) 0.012 2.65 (1.56–4.51) 0.001 1.94 (1.01–2.83) 0.202
Frequency of physical activity (min. of 30mins)
≥ 3 times/ week Ref Ref Ref
0–2 times/ week 1.38 (1.01–1.87) 0.041 1.62 (1.20–2.21) 0.005 0.89 (0.58–1.35) 0.575 -
Alcohol Use
No Ref Ref Ref
Yes 1.10 (0.69–1.92) 0.570 - 2.17 (1.36–3.45) 0.001 1.73 (1.05–2.83) 0.301
Smoking status
No Ref Ref
Former 0.84 (0.28–2.52) 0.756 - 0.56 (0.40–1.16) 0.527 -
Current 0.98 (0.19–4.89) 0.980 - 0.37 (0.01–1.21) 0.326 -
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there is need for more in depth exploration of this
relationship in the Cameroonian or African context.
Factors such as ageing seem particular in terms of
preventive interventions as it is a non-modifiable risk
factor, essentially reflecting the potential cumulative
exposure to other behavioural and environmental
factors. However, adequate counselling of young
couples (and even prenuptial) with genetic risk (fam-
ily histories) to adopt healthy lifestyles may assist in
reducing the obesity burden in subsequent generations.
Our study has some limitations. The cross sectional
design used precluded the actual exploration of caus-
ality for obesity in the population but rather obtained
associations using odds ratios, which inherently seem
inappropriate for PAF estimations. We therefore used
rigorous statistical methods to obtain relative risks
that were adjusted for potential confounders, and
used these to estimate PAFs and the uncertainty
around the estimates. In addition, we used a formula
for PAF calculations which accounts for confounding.
It is possible that with some household visits for
recruitment occurring during the day, we may have
missed some adults who were at their places of work.
However, we attempted to avert this by alternating
between day and evening visits to maximise participa-
tion in the study. Our study provides recent updates
on the burden of obesity in semi-urban Cameroon
and is among the few to have explored population
attributable fractions for determinants of obesity in
sub-Saharan Africa, and the first of its kind in
Cameroon.
Conclusions
Our study revealed a high prevalence of overweight and
obesity affecting a third of the population and has pro-
vided pioneer evidence on its determinants. Population-
based interventions promoting physical activity and
health education targeting people with relatively low
Table 5 Variables associated with obesity alone in adult men and women from Buea, Southwest region of Cameroon, 2016
Characteristics Women (n = 700) Men (n = 431)
Bivariate analysis Multivariable analysis
(R2 = 0.14)
Bivariate analysis Multivariable analysis
(R2 = 0.11)
O.R. (95% CI) p-value aO.R. (95% CI) p-value O.R. (95% CI) p-value aO.R. (95% CI) p-value
Age categories
≤ 31 years Ref Ref Ref Ref
> 31 years 4.11 (2.46–6.85) <0.0001 2.43 (1.50–3.73) <0.0001 2.72 (1.11–6.80) 0.033 1.51 (0.51–4.55) 0.465
Level of education
High (diploma + university) Ref Ref Ref
Low-moderate (secondary + high
school)
1.82 (1.16–2.85) 0.009 1.31 (1.08–2.61) 0.121 0.91 (0.38–2.18) 0.840 -
Married
No Ref Ref Ref Ref
Yes 2.35 (1.51–3.67) <0.0001 1.85 (1.13–2.89) 0.011 4.33 (1.79–10.43) 0.001 3.07 (1.20–8.71) 0.032
Monthly income
< 50,000 FCFA (< USD100) Ref Ref Ref
50–100,000 FCFA (USD100–200) 2.00 (1.23–3.27) 0.006 1.13 (1.02–2.98) 0.103 0.51 (0.18–1.43) 0.199 -
> 100,000 FCFA (> USD 200) 2.06 (0.99–4.26) 0.050 1.20 (1.10–3.15) 0.245 0.52 (0.14–1.89) 0.319 -
Frequency of physical activity (min. of 30mins)
≥ 3 times/ week Ref Ref Ref
0–2 times/ week 1.01 (0.65–1.58) 0.950 - 1.97 (0.77–5.01) 0.155 1.28 (0.56–4.32) 0.352
Alcohol Use
No Ref Ref
Yes 1.02 (0.486–2.13) 0.936 - 1.07 (0.38–2.98) 0.896 -
Smoking status
No Ref Ref
Former 0.55 (0.07–4.27) 0.566 - 1.42 (0.40–5.02) 0.590 -
Current 0.87 (0.21–3.65) 0.803 - 0.65 (0.08–5.10) 0.682 -
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education, high income earners and couples are poten-
tial avenues to control the rapidly growing overweight
and obesity epidemic in low-income countries.
Abbreviations
BMI: body mass index; CVD: cardiovascular disease; PAF: population
attributable fraction; RR: relative risk; WHO: World health organization
Acknowledgements
We thank all the participants who took part in this study as well as the
medical students who assisted in the data collection. Sincere thanks to Dr.
Mark Jones and Solomon M Woldeyohannes at School of Public Health, The
University of Queensland, Australia for proof reading and their advice.
Funding
None.
Availability of data and materials
The authors can be contacted regarding inquiries to the data.
Authors’ contributions
LNA conceived and designed the study, contributed to data acquisition, did
the statistical analysis, interpretation of results and wrote the draft
manuscript. JAA contributed to data acquisition and reviewed the
manuscript. APK & AD contributed to review of the draft manuscript and
interpretation of results. JLV contributed to the analysis and interpretation of
results and critically revised the manuscript for intellectual content. All
authors read and approved the final manuscript.
Authors’ information
LNA: Physician and PhD Candidate at the School of Public Health, University
of Queensland, Brisbane, Australia.
JAA: House Officer, Faculty of Health Sciences, University of Buea, Buea,
Cameroon.
APK: Professor of Cardiovascular Epidemiology and Prevention, Director, Non-
Communicable Diseases Research Unit, South African Medical Research
Council and University of Cape Town, South Africa.
AD: Senior Consultant Internist-Cardiologist, Department of Medicine, Douala
General Hospital and Faculty of Health Sciences, University of Buea,
Cameroon.
LV: Program Director, Master of Public Health Program & Head, Burden of
Disease & Cost-effectiveness Unit, School of Public Health, The University of
Queensland, Brisbane, Australia.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable for this study.
Ethics approval and consent to participate
This study has been performed in accordance with the declaration of
Helsinki. The Ethics committee of the South West Regional Delegation of the
Ministry of Public Health, Cameroon approved the study and written
informed consent was obtained from all participants.
Author details
1The University of Queensland, School of Public Health, Herston, QLD 4006,
Australia. 2Non-communicable Diseases Unit, Clinical Research Education,
Networking & Consultancy (CRENC), Douala, Cameroon. 3Faculty of Health
Sciences, University of Buea, Buea, Cameroon. 4South African Medical
Research Council and University of Cape Town, Cape Town, South Africa.
5Department of Medicine, Douala General Hospital and Faculty of Medicine
& Biomedical Sciences, University of Yaoundé, Yaoundé, Cameroon.
Received: 15 November 2016 Accepted: 19 December 2016
References
1. World Health Organization (WHO). Obesity and overweight: Fact sheet.
2015. [cited 2016 June 24]. Available from: www.who.int/mediacentre/
factsheets/fs311/en/.
2. Parikh NI, Pencina MJ, Wang TJ, Lanier KJ, Fox CS, D'Agostino RB, et al.
Increasing trends in incidence of overweight and obesity over 5 decades.
Am J Med. 2007;120(3):242–50.
3. Schroder H, Elosua R, Vila J, Marti H, Covas MI, Marrugat J. Secular trends of
obesity and cardiovascular risk factors in a Mediterranean population.
Obesity (Silver Spring, Md). 2007;15(3):557–62.
4. Reas DL, Nygard JF, Svensson E, Sorensen T, Sandanger I. Changes in body
mass index by age, gender, and socio-economic status among a cohort of
Norwegian men and women (1990–2001). BMC Public Health. 2007;7:269.
5. Balkau B, Deanfield JE, Despres JP, Bassand JP, Fox KA, Smith Jr SC, et al.
International Day for the Evaluation of Abdominal Obesity (IDEA): a study of
waist circumference, cardiovascular disease, and diabetes mellitus in 168,000
primary care patients in 63 countries. Circulation. 2007;116(17):1942–51.
6. Villamor E, Msamanga G, Urassa W, Petraro P, Spiegelman D, Hunter DJ, et
al. Trends in obesity, underweight, and wasting among women attending
prenatal clinics in urban Tanzania, 1995–2004. Am J Clin Nutr. 2006;83(6):
1387–94.
7. Wang Y, Mi J, Shan XY, Wang QJ, Ge KY. Is China facing an obesity
epidemic and the consequences? The trends in obesity and chronic disease
in China. Int J Obes (2005). 2007;31(1):177–88.
8. NCD Risk Factor Collaboration (NCD-RisC). Trends in adult body-mass index
in 200 countries from 1975 to 2014: a pooled analysis of 1698 population-
based measurement studies with 19.2 million participants. Lancet (London,
England). 2016;387(10026):1377–96.
9. Sartorius B, Veerman LJ, Manyema M, Chola L, Hofman K. Determinants of
Obesity and Associated Population Attributability, South Africa: Empirical
Evidence from a National Panel Survey, 2008–2012. PloS One.
2015;10(6), e0130218.
10. Okpechi IG, Chukwuonye II, Tiffin N, Madukwe OO, Onyeonoro UU,
Umeizudike TI, et al. Blood pressure gradients and cardiovascular risk factors
in urban and rural populations in Abia State South Eastern Nigeria using the
WHO STEPwise approach. PloS One. 2013;8(9), e73403.
Table 6 Population attributable fraction estimates for obesity









Age > 31 years 61.7 (40.0–83.4) 1.24 (1.05–1.42) 11.9 (1.9–24.7)
Marriage 70.3 (41.9–98.6) 1.45 (1.26 – 1.63) 21.8 (8.6–38.1)
Low education 61.9 (57.2–66.6) 1.23 (1.03–1.43) 11.6 (1.7–20.0)
High income 55.9 (43.5–68.3) 1.13 (1.01–1.25) 6.4 (0.4–13.6)
Physical inactivity
54.2 (32.6–75.8) 1.19 (1.02–1.36) 8.7 (0.6–20.1)
Men
Age > 31 years 46.0 (19.5–72.5) 1.25 (1.02–1.48) 9.2 (0.4–23.5)
Marriage 62.3 (32.1–92.5) 1.83 (1.49–2.16) 28.3 (10.6–49.7)
Obesity alone
Women
Age > 31 years 20.9 (15.5–26.5) 2.06 (1.55–2.55) 10.8 (5.4–16.1)
Marriage 20.8 (7.9–18.1) 1.60 (1.12–2.08) 7.8 (0.8–9.4)
Men
Marriage 12.9 (4.4–21.6) 2.03 (1.12–2.68) 6.7 (1.2–13.5)
P prevalence of obese cases exposed to given risk factor, RR relative risk,
PAF population attributable fraction
Aminde et al. BMC Obesity  (2017) 4:1 Page 10 of 11
11. Maruf FA, Udoji NV. Prevalences and socio-demographic determinants of
overweight and obesity in a Nigerian population. J Epidemiol. 2015;25(7):475–81.
12. Addo PN, Nyarko KM, Sackey SO, Akweongo P, Sarfo B. Prevalence of obesity
and overweight and associated factors among financial institution workers in
Accra Metropolis, Ghana: a cross sectional study. BMC Res Notes. 2015;8:599.
13. Fezeu L, Minkoulou E, Balkau B, Kengne AP, Awah P, Unwin N, et al.
Association between socioeconomic status and adiposity in urban
Cameroon. Int J Epidemiol. 2006;35(1):105–11.
14. Fouda AA, Lemogoum D, Manga JO, Il Dissongo J, Tobbit R, Moyo DF, et al.
Epidemiology of obesity in the work milieu, Douala, Cameroon. Rev Med
Brux. 2012;33(3):131–7.
15. Tchoubi S, Sobngwi-Tambekou J, Noubiap JJ, Asangbeh SL, Nkoum BA,
Sobngwi E. Prevalence and Risk Factors of Overweight and Obesity among
Children Aged 6–59 Months in Cameroon: A Multistage, Stratified Cluster
Sampling Nationwide Survey. PloS One. 2015;10(12), e0143215.
16. Mandengue SH, Bita Fouda AA, Epacka Ewane M, Moumbe Tamba S, Kollo
B. Epidemiologiy of obesity among university students in Douala,
Cameroon. Med Sante Trop. 2015;25(4):386–90.
17. Jingi AM, Noubiap JJ. Cardiovascular risk factors awareness and prevalence
among primary care physicians: an insight from the West region Awareness
Initiative Survey to fight cardiovascular disease (WAIT-CVD) in Cameroon.
BMC Res Notes. 2015;8:762.
18. Sobngwi E, Mbanya JC, Unwin NC, Kengne AP, Fezeu L, Minkoulou EM, et al.
Physical activity and its relationship with obesity, hypertension and diabetes in
urban and rural Cameroon. Int J Obes Relat Metab Disord. 2002;26(7):1009–16.
19. Ayina CN, Noubiap JJ, Etoundi Ngoa LS, Boudou P, Gautier JF, Mengnjo MK,
et al. Association of serum leptin and adiponectin with anthropomorphic
indices of obesity, blood lipids and insulin resistance in a Sub-Saharan
African population. Lipids Health Dis. 2016;15(1):96.
20. Popkin BM, Adair LS, Ng SW. Global nutrition transition and the pandemic
of obesity in developing countries. Nutr Rev. 2012;70(1):3–21.
21. Mbanya JC, Assah FK, Saji J, Atanga EN. Obesity and type 2 diabetes in
Sub-Saharan Africa. Curr Diab Rep. 2014;14(7):501.
22. World Bank urban growth rate: http://data.worldbank.org/indicator/SP.URB.
GROW. Accessed 24 June 2016.
23. Engle-Stone R, Brown KH. Comparison of a household consumption and
expenditures survey with nationally representative food frequency
questionnaire and 24-h dietary recall data for assessing consumption of
fortifiable foods by women and young children. Food Nutr Bull.
2015;36(2):211–30.
24. Food Balance sheets. http://www.fao.org/faostat/en/#home. Accessed 24
June 2016.
25. Assah FK, Ekelund U, Brage S, Mbanya JC, Wareham NJ. Urbanization,
physical activity, and metabolic health in sub-Saharan Africa. Diabetes Care.
2011;34(2):491–6.
26. Rockhill B, Newman B, Weinberg C. Use and misuse of population
attributable fractions. Am J Public Health. 1998;88(1):15–9.
27. Buea Municipality Council. Demography 2014 [cited 2016 June 24].
Available from: http://bueacouncil.com/demography/.
28. Creative Research Systems. The Survey System: Sample Size Calculator [cited
2016 June 24]. Available from: http://www.surveysystem.com/sscalc.htm.
29. World Health Organization (WHO). Global Database on Body Mass Index:
BMI classification 2006. Available from: http://www.assessmentpsychology.
com/icbmi.htm. Accessed 24 June 2016.
30. Cameroon population 2016. United Nations, Department of Economics and
Social Affairs, Population Division. World Population Prospects: The 2015
Revision. Available from: https://populationpyramid.net/cameroon/2016/.
Accessed 24 June 2016.
31. Zou G. A modified poisson regression approach to prospective studies with
binary data. Am J Epidemiol. 2004;159(7):702–6.
32. Kleinbaum DGKL. Epidemiologic Research: Priciples and Quantitative
Methods. New York: Van Nostrand Reinhold Company, Inc; 1982.
33. Natarajan S, Lipsitz SR, Rimm E. A simple method of determining
confidence intervals for population attributable risk from complex surveys.
Stat Med. 2007;26(17):3229–39.
34. Mbanya VN, Echouffo-Tcheugui JB, Akhtar H, Mbanya JC, Kengne AP.
Obesity phenotypes in urban and rural Cameroonians: a cross-sectional
study. Diabetol Metab Syndr. 2015;7:21.
35. Kengne AP, Awah PK, Fezeu L, Mbanya JC. The burden of high blood
pressure and related risk factors in urban sub-Saharan Africa: evidences
from Douala in Cameroon. Afr Health Sci. 2007;7(1):38–44.
36. Chukwuonye II, Chuku A, John C, Ohagwu KA, Imoh ME, Isa SE, et al.
Prevalence of overweight and obesity in adult Nigerians - a systematic
review. Diabetes Metab Syndr Obes. 2013;6:43–7.
37. Kamadjeu RM, Edwards R, Atanga JS, Kiawi EC, Unwin N, Mbanya JC.
Anthropometry measures and prevalence of obesity in the urban adult
population of Cameroon: an update from the Cameroon Burden of
Diabetes Baseline Survey. BMC Public Health. 2006;6:228.
38. Kirunda BE, Fadnes LT, Wamani H, Van den Broeck J, Tylleskar T. Population-
based survey of overweight and obesity and the associated factors in
peri-urban and rural Eastern Uganda. BMC Public Health. 2015;15:1168.
39. Letamo G. The prevalence of, and factors associated with, overweight and
obesity in Botswana. J Biosoc Sci. 2011;43(1):75–84.
40. Tagoe HA, Dake FA. Healthy lifestyle behaviour among Ghanian adults in
the phase of a health policy change. Global Health. 2011;7:7.
41. Bovet P, Ross AG, Gervasoni JP, Mkamba M, Mtasiwa DM, Lengeler C, et al.
Distribution of blood pressure, body mass index and smoking habits in the
urban population of Dar es Salaam, Tanzania, and associations with
socioeconomic status. Int J Epidemiol. 2002;31(1):240–7.
42. Roskam AJ, Kunst AE, Van Oyen H, Demarest S, Klumbiene J, Regidor E, et al.
Comparative appraisal of educational inequalities in overweight and obesity
among adults in 19 European countries. Int J Epidemiol. 2010;39(2):392–404.
43. Song YM. Commentary: varying relation of socioeconomic status with
obesity between countries at different stages of development. Int J
Epidemiol. 2006;35:112–13.
44. Kingue S, Ngoe CN, Menanga A, Jingi AM, Noubiap JJ, Fesuh B, et al.
Prevalence and risk factors of hypertension in urban areas of Cameroon: a
nationwide population-based cross-sectional study. J Clin Hypertens
(Greenwich). 2015;17(10):819–24.
45. MacLaren L. Socioeconomic status and obesity. Epidemiol Rev.
2007;29:29–48.
46. Robards J, Evandrou M, Falkingham J, Vlachantoni A. Marital status, health
and mortality. Maturitas. 2012;73(4):295–9.
47. Tzotzas T, Vlahavas G, Papadopoulou SK, Kapantais E, Kaklamanou D,
Hassapidou M. Marital status and educational level associated to obesity in
Greek adults: data from the National Epidemiological Survey. BMC Public
Health. 2010;10:732.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Aminde et al. BMC Obesity  (2017) 4:1 Page 11 of 11
